The n B quadrupole hyperfine structure in the rotational spectra of three isotopic species of hydroxydifluoroborane, BF2OH, BF2OD, and BF,18OH has been investigated and the quadrupole coupling constants of these species have been determined. Using the variation of the 11B quadrupole coupling constants with isotopic substitution, it has been possible to evaluate the complete quadru pole coupling tensor, including the off-diagonal element yah, for each isotopic species.
Introduction
The microwave spectra of six isotopic species of hydroxydifluoroborane have been observed and as signed by Takeo and Curl [1] . They determined the rotational constants of all isotopic species. With the assumption of equal BF bond lengths they calculated the structure of the molecule. They could not resolve the n B hyperfine structure (hfs).
Hydroxydifluoroborane is a planar near-oblate asymmetric rotor. Substitution of H with D or 160 with lsO causes a considerable rotation of the mole cule in the principal axis system. It is thus possible to calculate the orientation of the quadrupole coupling tensor in the principal axis system and the off diagonal element yah of each isotopomer, using the coupling constants of the three isotopic species BF2OH, BF2OD, and BF218OH.
Experimental
The substance was prepared in the waveguide cell by mixing BF3 and H20.
BF3
+ H 20 O BF2OH + HF, BF2OH + H 20 ^ BF(OH)2 + HF, BF(0H)2 + H20 o B(OH)3 + HF.
BF3 was obtained commercially from Fa. Merck, Darmstadt, and used without further purification.
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BF2OD was prepared using D20 instead of H20 , and BF218OH using lsO enriched water (30%). The spec tra of BF2OH and BF2OD were recorded with our microwave Fourier transform (MWFT) spectrometers [2] [3] [4] [5] in the frequency range 4.8-40 GHz at room temperature and pressures between 0.13 and 0.65 Pa (1 and 5 mTorr). The measured transitions are listed in Tables 1 a and 1 b. All frequencies were determined by a least squares fit of the multiplet signals in the time domain to minimize overlapping effects [6, 7] , Transitions of BF218OH were measured in a pulsed molecular beam Fourier transform microwave spec trometer [8] , The absorption-emission cell consists of a Fabry-Perot resonant cavity (mirror diameter: 16 cm, mirror curvature: 20 cm) inside a high vacuum chamber. A pulsed nozzle is used to generate a super sonic molecular beam of the substance, which is di luted with argon as carrier gas. Frequencies resulting from these measurements may not be as accurate as those from normal MWFT spectroscopy because there is no obvious fitting procedure to correct fre quencies of narrow multiplets. The line shape in this type of spectroscopy is influenced by the resonance curve of the cavity. Therefore a line form analysis is difficult. The transition frequencies are listed in Table 1 Curl [1] , Centrifugal distortion effects were neglected because we were interested only in the hfs splittings. The splittings were analysed using first order theory [9] . The results of these analyses are listed in Table 2 . Standard errors of the fit are given in brackets.
Because hydroxydifluoroborane is a molecule with a plane of symmetry, the axis perpendicular to the plane is a principal axis of inertia and also a principal axis of the quadrupole coupling tensor [10] . In this case the transformation equation of the quadrupole coupling tensor from the principal axis system of inertia to its own principal axis system has the form Table 2 . n B quadrupole coupling constants and used rota tional constants [1] of the three isotopomers of hydroxydifiuoroborane, a: standard deviation of the hfs analysis, Av: mean splitting. It is a reasonable approximation in (2.1) to (2.5) for / = 1, 2, 3 to assume that the values of yx, yy and y. are independent of an isotopic substitution of nuclei other than the coupling one.
Expression (4) can be solved for ß 1:
The same mathematical formalism for the BF2OH BF218OH pair leads to another equation for ß l :
Expressions (5) and (6) For the calculations of yx, y. and yah of the three isotopomers we use the mean value . We assume the error of ß Y to be equal to the difference of the two /?! values. Results of these computations are given in Table 3 . The standard errors of the coupling constants have been calculated using Gaussian error propaga tion.
In Table 4 we list the quadrupole coupling con stants of some difluoroborane compounds. With the assumption that the bonding orbitals of all listed com pounds are sp2-hybrids, the orbital perpendicular to the sp2-plane is a pure p orbital. The size of the cou pling constants ycc gives us an approximate idea of the occupation of orbital caused by back donation of elec trons from the bond partners of boron. The coupling constant by a single p-electron of boron is eQqll0 --5.39 MHz [14] . HBF2 andCH 3BF2 have the highest positive ycc values, that means the lowest occupation of the p-orbital. The ycc value of C6H5BF2 is slightly lower caused by interactrion with the 7i-system of the phenyl group, but we believe that the main part of the occupation is produced by the fluorine atoms [13] , Consequently the ycc values of the BF2OH isoto pomers are the lowest ones because the BF and BO bonds are quite similar.
